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@ v e r s e  acce le ra t ion  has  been a t t r i b u t e d  t o  pulmonary a r te r ia l -venous  shunting 

;in dependent regions of the  lungs considered t o  have become a t e l e c t a t i c  a s  a 

C U r e s u l t  of the  increased weight of the  blood and thorac ic  conten ts  r e l a t i v e  t o  

-air. This pos tu l a t e  has been examined i n  anesthet ized dogs exposed t o  2, 4 ,  
B ( u  

N a n d  6G acce le ra t ion  i n  the supine (+Gx) and prone (-Gx) pos i t i ons  during IPP 
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r e s p i r a t i o n  with a i r  and 99.6% oxygen, and a l s o  during spontaneous r e s p i r a t i o n  

with 99.6% oxygen. The s i t e  of the pulmonary ar ter ia l -venous shunt has been 

loca l ized  t o  dependent regions of t h e  lungs by comparing t h e  oxygen sa tu ra t ion  

of blood withdrawn continuously from super ior  and dependent pulmonary veins 

through cuvet te  oximeters with s imi la r ly  determined blood oxygen s a t u r a t i o n  

l e v e l s  i n  t h e  aor ta .  

Teflon ca the te r s  (#6F) were introduced percutaneously i n t o  the l e f t  atrium 
.7\ 

jlc 1 /.o-o 
)hu by t r anssep ta i  puncture aii& iiianipulated r??lder fluoroscopy so t h a t  t h e i r  t i p s  

were i n  upper and lower lobe veins i n  the  l e f t  or r i g h t  lung. Figure 1 shows 

l a t e r a l  and pos te r ior -an ter ior  pulmonary vein angiograms a f t e r  i n j e c t i o n  of 

2 t o  3 m l .  of 69’ZRenovist i n t o  such ca the te rs .  For oximetry, pressure re- 

cording and ind ica tor -d i lu t ion  s tud ie s ,  other  ca the t e r s  were posi t ioned i n  the 

r igh t  a t r ium,  both pulmonary a r t e r i e s ,  ao r t a ,  and femoral a r t e ry .  The pulmonary 
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vein c a t h e t e r s  were placed so t h a t  l e f t  a t r i a l  blood could not  be withdrawn 

re t rograde ly  and contaminate the  venous sample. Absence of contamination was 

confirmed by i n j e c t i n g  2.5 mg. indocyanine green i n t o  the c o n t r a l a t e r a l  pul- 

monary a r t e r y  and recording ind ica to r -d i lu t ion  curves f r 'om thg pulmonary vein 

and a o r t a .  If no d e f l e c t i o n  occurred i n  t h e  venous curve during i n s c r i p t i o n  

of t he  primary femoral a r t e r y  curve, t h e  s i t i n g  of t h e  pulmonary vein c a t h e t e r  

was considered s a t i s f a c t o r y .  Using t h e  same technic  dur ing  6G acce le ra t ion ,  

i t  was demonstrated i n  two dogs tha t  blood sampled through c a t h e t e r s  c o r r e c t l y  

loca ted  a t  1 G  remained uncontaminated. I n  a l l  dogs, s t a b i l i t y  of c a t h e t e r  

pos i t i ons  was checked by thorac ic  roentgenograms exposed approximately a t  the 

middle  of every period of  accelerat ion.  Cathe ters  pos i t ioned  i n  the  l e f t  o r  

r i g h t  lower lobe (dependent i n  t h e  supine pos i t i on  and supe r io r  i n  the prone 

pos i t i on )  provided the  most cons i s t en t  data.  Before, dur ing ,  and af ter  ex- 

posures t o  acce le ra t ion  of 60-90 seconds, blood was withdrawn continuously a t  

cons t an t  r a t e  (4 t o  9.9 ml./min.> us ing  Harvard withdrawal pumps from pulmonary 

a r t e r y ,  pulmonary ve ins ,  and aorta .  After  "on-line" ana log-d ig i ta l  conversion, 

t h e  double-scale oximetry and pressure data were analyzed i n  real-t ime with 

a CDC 3200 d i g i t a l  computer programmed t o  c a l c u l a t e  oxygen s a t u r a t i o n s ,  s y s t o l i c ,  

d i a s t o l i c ,  and mean vascular  pressures ,  acce le ra t ion ,  and r e sp i r a to ry  excursion. 

The experimental  da t a  were a l s o  recorded on photokymographic paper and magnetic 

tape. Pe r iod ica l ly  throughout the study and between each exposure t o  accelera-  

t i o n ,  the dogs were hyper inf la ted .  Wi th  increas ing  l e v e l s  of forward (+G ) 

acce le ra t ion ,  both dependent pulmonary vein and a r t e r i a l  blood s a t u r a t i o n  de- 

c reased ,  and the  pulmonary vein sa tu ra t ion  f e l l  t o  a lower l e v e l  than a r t e r i a l  

(see Figure 2). Note t h a t  during 6 G  acce:SiZ:iCfi, dependezt pclmnnary vein 

s a t u r a t i o n  f e l l  from a mean cont ro l  of 86.5% (82-98) t o  a mean low of 61% 

(48.5-79.5) while the  a r t e r i a l  sample f e l l  from a mean con t ro l  of 94% (88-98) 

t o  a mean low of 71% (60-90). Thus, the  dependent pulmonary vein-systemic 

a r t e r i a l  oxygen s a t u r a t i o n  d i f fe rence  increased from a mean con t ro l  of 7.5% 

t o  10% a t  t h e  mean low. In the immediate post-6G period,  a r t e r i a l  s a t u r a t i o n  
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rose  more rap id ly  than dependent pulmonary ve in  s a t u r a t i o n  so t h a t  pulmonary 

ve in -a r t e r i a l  s y s t e m i c  oxygen s a t u r a t i o n  d i f fe rence  increased  t o  a mean max- 

imum of 14.5% s i x t y  seconds a f te r  Stopping acce lera t ion .  These observat ions 

a t  6G r e l a t e d  t o  pulmonary ve in  sampling s i t e s  and dependent lung borders a t  

mean hydros t a t i c  d i s t a n c e s  of 17.4G.cm. (9.9-27.6) and 39G. cm. (33.3-45.61, 

respec t ive ly ,  below mid-lung. The e f f e c t  of graded backward acce le ra t ion  on 

supe r io r  pulmonary vein blood s a t u r a t i o n  was i n  marked c o n t r a s t  t o  the  e f f e c t  

of forward acce le ra t ion  on dependent pulmonary vein s a t u r a t i o n  (Figure 3). 

Although there  was a s imi l a r  decrease in a r t e r i a l  blood s a t u r a t i o n  wi th  in- 

c reas ing  acce le ra t ion ,  super ior  pulmonary ve in  blood s a t u r a t i o n  showed l i t t l e  

o r  no change. Note t h a t  during 6G acce le ra t ion ,  a r t e r i a l  blood s a t u r a t i o n  

f e l l  from a mean con t ro l  of 89% (82-96) t o  a mean low of 74% (64-871, but 

supe r io r  pulmonary ve in  s a t u r a t i o n  changed only from a mean cont ro l  of  98% 

(96-99.5) t o  a mean low of 97% (94-99). 

vein-systemic a r t e r i a l  oxygen s a t u r a t i o n  d i f fe rence  (23%) occurred 20 seconds 

a f t e r  s topping acce lera t ion .  These observat ions a t  6G acce le ra t ion  r e l a t e  

t o  pulmonary vein sampling s i t e s  and super ior  lung borders  a t  mean hydros t a t i c  

d i s t ances  of 1 1 . 5 G . c m .  (-1.8-17.7) and 37.8G.cm. (33-451, respec t ive ly ,  

above mid-lung. It i s  concluded from these d a t a  t h a t  l i t t l e  or  no a r t e r i a l -  

venous shunt ing occurs through superior  regions of t he  lungs during t ransverse  

a c c e l e r a t i o n  and IPP r e sp i r a t ion  with a i r .  

The maximum mean super ior  pulmonary 

With 99.6% oxygen breathing,  p a t t e r n s  of change i n  dependent pulmonary 

blood s a t u r a t i o n  during and a f t e r  forward (+%) acce le ra t ion  and supe r io r  

pulmonary ve in  s a t u r a t i o n  during and a f t e r  6G backward (-Gx) a cce l e ra t ion  

were d i r e c t i o n a l l y  s imi l a r  t o  those when t h e  dogs were b r e a t h k g  z i r .  Ir. 

f o u r  dogs during 90-second exposures t o  6G forward acce le ra t ion ,  dependent 

pulmonary ve in  s a t u r a t i o n  f e l l  from a cont ro l  of 100% t o  a mean low of 89.5% 

(76-1001, while a r t e r i a l  s a tu ra t ion  f e l l  from a mean con t ro l  of 98.5% (96-100) 

t o  a mean l o w  of 96.5% (89-100). 

t r i b u t i o n  t o  pulmonary vein desa tura t ion  from abnormal ven t i l a t ion  perfusion 

Since oxygen brea th ing  should offset  a oon- 
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r a t i o s ,  o r  a d i f f u s i o n  l i m i t a t i o n ,  i f  any, r e s u l t i n g  from a c c e l e r a t i o n  induced 

pulmonary edema, the  dec reases  i n  dependent pulmonary ve in  and systemic a r t e r i a l  

4G 

blood oxygen s a t u r a t i o n  demonstrated i n  t h i s  s tudy  dur ing  and a f t e r  exposure 

t o  t r ansve r se  a c c e l e r a t i o n  have been a t t r i b u t e d  p r imar i ly  t o  a r t e r i a l -venous  

shunt ing pas t  a te lectat ic  a r e a s  of t h e  dependent lung. 

Figure 1 Left l a t e r a l  
and pos t e r io r - an te r io r  
pulmonary ve in  angio- 
grams fo l lowing  in-  
j e c t i o n s  of 2-3 m l .  
Renovist i n t o  sealed-  
end c a t h e t e r s  (#6F) 
with  one s i d e  hole  1.5 
cm. from the  t i p .  The 
c a t h e t e r s  were posi- 
t ioned  i n  l e f t  upper 
(LUW) and l e f t  lower 
(LLPV) pulmonary ve ins  
i n  a dog supported su- 
p ine  i n  a half-body c a s t ,  

f Dog - I T 5  kg., Morphine -Pentobarbital Anesthesia) 

Dis tances  of c a t h e t e r  
sampling s i t e s  and lung 
borders  t o  mid-lung 
were determined from 
similar t h o r a c i c  roent- 
genograms taken a t  ap- 
proximately the  middle 
of per iods  of acce le ra t ion .  

f Morphine -Pentobarbi ta l  Anesthesia ,  I P P  Respiration wi th  A i r ,  Supine Posi t ion)  

ZG (3 Dogs)  4G (4 Dogs)  6G (6 Dogs) 
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HYDROSTATIC DISTANCE BELOW MID-LUNG (Gecm.):  

Pulmonary Vein 

Dependent Lung 
Sampling S i t e  6.5 ( 3.4- 9.1) 13.0 ( 7.0-17.4) 17.4 ( 9.9-27.6) 

Border 13.4 (12.6-14.81 25.2 (22.6-29.2) 39 .O (33.3- 4 5.6) 

Figure 2 Summary of e f f e c t  

2, 4 ,  and 6 G  forward (+GI 
a c c e l e r a t i o n  f o r  60 seconds 
on systemic a r t e r i a l  and 

pendent pulmonary ve in  blood 
oxygen s a t u r a t i o n  dur ing  IPP 
r e s p i r a t i o n  w i t h  a i r .  Each 
poin t  i s  cor rec ted  for  cathe-  
t e r  de l ay  time and is the  
average of the previous 20- 
secorids cont inuous sampiing 
a t  cons t an t  r a t e s  of 4 t o  
9.9 ml./min. Each dog i s  
i d e n t i f i e d  by a symbol. 
Note t h a t  dependent pulmonary 
ve in  blood oxygen s a t u r a t i o n  
dec reases  and remains per- 
s i s t e n t l y  lower than systemic 
a r t e r i a l  s a t u r a t i o n  during 
and a f te r  each success ive  ex- 
posure t o  i n c r e a s i n g  acce le ra -  
t i on .  

I of success ive  exposures t o  

t ; r r h C  l-cC ls;er Isbe de- 
A & 6" c A L A  b 
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l e v e l s  although systemic 
e a r t e r i a l  oxygen sa tura-  80- 

t i o n  decreased progres- 
s i v e l y  w i t h  increasing v, 

acce le ra t ion  a s  shown i n  z 
Ll 

Figure 2, Comparison of 2 6 0 -  

these two f i g u r e s  i l l u s -  g 
t r a t e s  the  e f f e c t  of the  
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+ Pulmonary Vein 
-:- Femoral  A r te ry  60 - 60 
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Figure 3 In dogs resp i red  
with air by IPp and sub- 
j ec t ed  ( i n  the  prone po- 

(Morphine - Pentobarbital  Anesthesia. I P P  Respiration with Air, Prone Position I 1 

2. Pleu ra l  and p e r i c a r d i a l  pressure measurements during Gy acce le ra t ion  i n  
primates . 

6G ( 6  Dogs)  

6G 

I I 1 * I I I / l  

20 0 40 80 120 160' 

seconds 

11.5 (-1.8- 17.71 ~ 

37.8 (33.0- 45.0) 

The technic  of making the  half-body roentgenolucent p l a s t i c  c a s t s  f o r  

support  of the ind iv idua l  chimpanzees (25-30 kg.  weight range) i n  the  prone 

and the  supine pos i t i ons  during exposures t o  acce le ra t ion  of up t o  6 G, has 

been worked out  i n  conjunction w i t h  Holloman A i r  Force Base. 

A p i l o t  procedure on the  cent r i fuge  t o  t e s t  out  t h i s  body support  system 

p lus  the anes the t i c  and handling technics  t o  be used was c a r r i e d  out on No- 

vember 9,  1965. 

The f i r s t  full-blown centr i fuge experiment was completed on November 23. 

Airway (endotracheal tube) ,  a o r t i c ,  pulmonary a r t e r y ,  r i g h t  a t r i a l ,  do r sa l  

and v e n t r a l  r i g h t  p leura i  and l e f t  p leu ra l ,  and esophageal pressures  were 

recorded continuously along w i t h  cen t r i fuge  RPM and angle of t ilt  of the  

cockpi t  during seve ra l  s e r i e s  of exposures t o  2, 4 ,  and 6 %  when i n  the  

prone and supine posi t ions.  In some of the  exposures, the oxygen s a t u r a t i o n s  

of femoral a r t e r y  and pulmonary a r t e r y  (mixed venous) blood were recorded 

continuously before,  during, and a f t e r  the  sixty-second exposures t o  accelerat ion.  
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In o the r  exposures, cardiac output  was recorded by the dye-di lut ion technic .  

Measurements were made while the  chimpanzee was brea th ing  a i r  o r  99.6% oxygen. 

The chimpanzee, who was maintained under anes thes ia  f o r  a period of f i f -  

teen hours during the  conduct of these observat ions,  recovered completely and 

was returned t o  Holloman A i r  Force Base i n  good condi t ion.  

A s imi l a r  procedure was c a r r i e d  out  on a second chimpanzee on January 12,  

1966. 

adequate spontaneous respiratory e f f o r t s  while under anes thes ia ,  t h i s  experi-  

ment was not  f u l l y  successful  although apparent ly  valuable  da t a  concerning the  

e f f e c t s  of p lus  and minus Gx acce lera t ion  on i n t r a t h o r a c i c  pressures  were ob- 

tained. The chimpanzee recovered completely following the  15-hour period of 

anes thes ia  required f o r  the  performance of the  experiment. 

Due t o  the  occurrence of severe a r t e r i a l  hypoxemia r e s u l t i n g  from in- 

The da ta  provided by these  two experiments were recorded both on photo- 

kymographic paper and magnetic tape. After s e l e c t i v e  f i l t e r i n g  t o  e l imina te  

high frequency v i b r a t i o n a l  a r t i f a c t s ,  induced by cen t r i fuge  r o t a t i o n ,  these  

da t a  a r e  t o  be relayed v i a  a 16-channel Adcomp analog-to-digi ta l  converter  to 

a CDC 3200 d i g i t a l  computer i n s t a l l e d  and ava i l ab le  t o  the  laboratory i n  Janu- 

a ry ,  1966. Programs, near ly  completed, a r e  being w r i t t e n  i n  the  labora tory  for  

t h i s  data-processing-computer-assembly which w i l l  allow very rap id  and extensive 

ana lys i s  of these  pressure and oxygen s a t u r a t i o n  data .  In  addi t ion ,  i t  is planned 

to adapt a f u z c t h n l n g  program for  determining beat-to-beat changes i n  card iac  

output and vascular r e s i s t ance  by a combination of the  ind ica to r -d i lu t ion  and 

pulse-contour methods t o  cent r i fuge  experiments. These programs w i l l  permit 

much more complete ana lys i s  of these  da t a  than would be possible  by manual 

methods and i n  a f r a c t i o n  of the  time. 

f i l t e r e d  using low band pass eighth-order Butterworth f i l t e r s ,  set up on a 

Phi lbr ick  analog computer, which provide an approximate 48 decibe ls  per  octave 

cut-off a t  the des i r ed  frequency l e v e l s ,  t hus  g r e a t l y  reducing the  sampling 

r a t e s  required f o r  the  Adcomp-3200 system. When these computer programs a r e  

f in i shed ,  i t  is an t i c ipa t ed  by using a combination of immediate i n t e r r u p t  and 

The pressure  data a r e  s e i e c t i v e i y  
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time-sharing ( w i t h  four  o the r  remote labora tory  s t a t i o n s )  modes of operat ion 

t h a t  the  f u l l  power of t he  Phi lbr ick analog computer - Adcomp A-to-D and D-to-A 

converter - 3200 d i g i t a l  computer assembly can be made ava i l ab le  f o r  on-line 

ana lys i s  during and only during the two t o  t h r e e  minute recording per iods as- 

soc ia ted  w i t h  each sixty-second exposure t o  acce lera t ion .  Thus, complete 

e l e c t r o n i c  data-processing of da ta  from each period of cen t r i fuge  r o t a t i o n  

w i l l  be ava i l ab le  f o r  immediate monitoring and review a f t e r  each exposure t o  

acce le ra t ion  during an experiment. 

f i c i e n c y  and f l e x i b i l i t y  i n  the  conduct of experiments. Also, subsequent more 

d e t a i l e d  and var iab le  modes of ana lys i s  of the  magnetic t apes  recording during 

the  experiments w i l l  be possible.  

This  system w i l l  al low much g r e a t e r  e f -  

Preliminary a n a l y s i s  of the da ta  from the  f i r s t  two experiments i nd ica t e s  

that  t h e  changes i n  oxygen sa tu ra t ion  caused by +& and -Gx acce le ra t ion  a r e  

s i m i l a r  t o  those previously demonstrated i n  man and dogs. 

3, Development of on-line time-sharing e l e c t r o n i c  data-processing and computer 
a n a l y s i s  technics .  

I n i t i a l  experience w i t h  real-t ime ana lys i s  of analog d a t a  recorded i n  ex- 

perimental  l a b o r a t o r i e s  i n  the Medical Sciences Building and t ransmi t ted  800 f e e t  

t o  a 7040 IBM computer f a c i l i t y  i n  t h e  Harwick Building c l e a r l y  demonstrated 

the advances i n  experimental procedure t o  be gained by the  successfu l  develop- 

ment of r e q u i s i t e  hardware and software f o r  remote con t ro l  time-sharing opera- 

t i o n  of a medium s i z e  d i g i t a l  computer. 

switches on an i n t e r r u p t  box i n  the laboratory have allowed both input  of up 

- programs ca i i ed  by s e t t i n g  o c t a l  

t o  16 channels of analog da ta  and input  of d i g i t a l  da t a  va r i ab le s  requested by 

the  programs themselves i n  alphanumeric d i s p l a y s  on a s to rage  osc i l loscope  i n  

the  labora tory ,  

analog s i g n a l s ,  the r e s u l t s  of the computations a r e  pr in ted  out  i n  extended form 

on t h e  high-speed p r i n t e r  and s a l i e n t  values  a l s o  displayed both d i g i t a l l y  and 

g raph ica l ly  on the  s torage  osci l loscope back i n  the labora tory  i t s e l f ,  

Af te r  on-line d i g i t a l  conversion and computer a n a l y s i s  of the  
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Investigator-computer i n t e rac t ion  was, however, found t o  be inh ib i t ed  by 

the  considerable  geographic separat ion of t h e  7040 computer and the r e l a t i v e  

u n s u i t a b i l i t y  of t h i s  system for  a time-sharing real-t ime mode of operat ion.  

Accordingly, a Control Data 3200 computer coupled w i t h  an Adcomp read-write 

i n t e r f a c e  was i n s t a l l e d  i n  January a t  a s i t e  i n  the Medical Sciences Building 

i n  c lose  proximity t o  the  human centr i fuge.  

(1.25 psec) and multiplexed read-write in te r face ,permi t t ing  random access  

sampling a t  r a t e s  up t o  10,000 samples per second,have not  only improved time- 

shar ing  of the  f a c i l i t y  but  a l s o  extended the range of on-line d a t a  ana lys i s .  

Programs have been developed for  a n a l y s i s  of pressure  d a t a ,  acce le ra t ive  

fo rce ,  phases of r e sp i r a t ion ,  cuvet te  oximetry, and i n d i c a t o r - d i l u t i o n  curves 

input  t o  the computer i n  analog form during cent r i fuge  runs. lhese  programs 

a r e  s t o r e d  on d i s c  f i l e s  and cal led i n t o  use by i n t e r r u p t  of the computer from 

a "remote" s t a t i o n  i n  the  cent r i fuge  con t ro l  and monitoring area.  Af te r  i n i t i a l  

e l imina t ion  of high frequency v ib ra t iona l  a r t i f a c t s  by smoothing through 8 t h  order  

Butterworth f i l t e r s  s e t  up on a Phi lbr ick analog computer, the  pressure  da t a  is 

d i g i t a l l y  cor rec ted  f o r  base l ine  s h i f t  caused by acce le ra t ive  f o r c e s  on the  

manometer assemblies,  P l eu ra l  pressures  a r e  automatical ly  r e f e r r e d  t o  the  s i t e  

of t h e  respec t ive  ca the t e r  t i p s  i n  the  thorax. A p r in tou t  of cor rec ted  pres- 

s u r e s  from mul t ip le  s i t e s  and oxygen s a t u r a t i o n  da ta  from three  double-scale 

cuve t t e  oximeters,  recording continuously throughout the  period of acce le ra t ion ,  

is ava i l ab le  f o r  study immediately a f t e r  each cent r i fuge  run. These data now 

enable the  inves t iga to r  t o  modify the  experimental design i n  the  l i g h t  of 

r e s u l t s  being accumulated during the course of the experiment r a t h e r  than a f t e r  

r e t rospec t ive  data ana lys i s .  They may i n d i c a t e  the need t o  adjust the sampling 

s i t e s  or suggest the d e s i r a b i l i t y  and manner of obtaining add i t iona l  i n f o m a t i o n  

t o  support  o r  amplify the  experimental procedure. 

This assembly's f a s t  cycle  t i m e  

Programs and communications have been developed a l s o  t o  allow s i m i l a r  on- 

l i n e  computer ana lys i s  of da t a  transmitted from two experimental l abo ra to r i e s  
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equipped f o r  remote console computer i n t e r r u p t  and program se l ec t ion .  Analog 

vascular  and p l e u r a l  pressure da t a  may be analyzed f o r  mean, maximal, and 

minimal values ,  and cardiac output or s t r o k e  volume, h e a r t  r a t e ,  cycle  length,  

dura t ion  of s y s t o l i c  e j e c t i o n  and per iphera l  r e s i s t ance  der ived by real-t ime 

ana lys i s  of the  contour of c e n t r a l  a o r t i c  pressure pulses.  Ind ica tor -d i lu t ion  

curves can be analyzed on-line d i r e c t l y  a f t e r  i n s c r i p t i o n  and oxygen s a t u r a t i o n  

da ta  computed during withdrawal of samples through double-scale cuvet te  oxi- 

meters w i t h  logar i thmic response c h a r a c t e r i s t i c s .  D i g i t a l  outputs  from the  

computer through the  Adcomp wr i te - in te r face  have been programmed t o  provide 

t r igge r ing  pulses  t o  coupled e l ec t ron ic  card iac  pacemakers so t h a t  t he  r a t e ,  

sequence of, and i n t e r v a l  between a t r i a l  and v e n t r i c u l a r  cont rac t ion  can be 

automatical ly  regulated by the  computer i n  whatever manner the  inves t iga to r  

may d i r e c t  through o c t a l  switch s e t t i n g s  a t  "remote" s t a t i o n  i n t e r r u p t  boxes. 

m e s e  technics  have been u t i l i z e d  i n  a study of the  optimal a t r i a l - v e n t r i c u l a r  

s t i m u l u s  i n t e r v a l  a t  hea r t  r a t e s  from 80 t o  200 b e a t s h i n u t e .  Addit ional  

programs, now being developed, w i l l  allow computer ana lys i s  of videodensitometer 

i nd ica to r -d i lu t ion  curves derived from angiocardiograms recorded on videotape 

fol lowing i n j e c t i o n s  of Renovist i n t o  se l ec t ed  s i t e s  i n  the hea r t  and c i rcu-  

l a t i o n .  These programs w i l l  permit immediate assessment by videodensitometer 

technics  of c i r c u l a t o r y  parameters, such a s  reg iona l  pulmonary blood flow 

during exposure t o  acce lera t ion .  

The i n s t a l l a t i o n  of a high speed rapid access  d i g i t a l  computer i n  c lose  

proximity t o  the  animal experimental and cent r i fuge  a r e a s  i n  the  Medical 

Sciences Building, and the successful  development of assoc ia ted  hardware and 

software nas  marheciiy augiiieilted the la5Ctatory's dite handling capaci ty  and 

considerably extended the  range and complexity of the  experiments i t  can 

undertake. 
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11. Plans for investigative projects to be completed or initiated in the period, 
April to October 1, 1966. 

Work will be continued on the projects herein described. 

Earl H. Wood, M.D., Ph.D. 

March 31, 1966 

E H W  : JF 


